Objective: To compare responsiveness of the Harris Hip Score with generic measures (that is, the Short Form-36 (SF-36), and a test of walking speed and pain during walking) in patients with osteoarthritis (OA) of the hip. Method: The first 75 cases within the population of a randomised clinical trial on manual therapy and exercise therapy were selected for secondary analysis. Experienced (self reported) recovery by the patients after treatment (five weeks) was used as an external criterion for clinically relevant improvement. Responsiveness was evaluated by comparing responsiveness ratios and receiver operating characteristic curves. Results: The responsiveness ratio for the Harris Hip Score was high (1.70) compared with walking speed (0.45), pain during walking (0.66), and the subscales of the SF-36-"bodily pain" (0.42) and "physical functioning" (0.36). The area under the curve also was highest for the Harris Hip Score (0.92) compared with walking speed (0.71), pain during walking (0.73), and the SF-36 subscalesbodily pain and physical functioning (both 0.66). Conclusion: The Harris Hip Score is more responsive than the test of walking speed, pain, and subscales for function of the SF-36 in patients with OA of the hip. The Harris Hip Score seems to be a suitable instrument to evaluate change in hip function in patients with OA of the hip.
O steoarthritis (OA) often leads to pain, loss of mobility and muscle function, restriction in activities of daily living, and decreased quality of life. [1] [2] [3] [4] [5] [6] [7] Both exercise therapy and manual therapy are used in the management of OA. 5 8-11 These treatments both aim at improving functional ability. 5 6 11 Measures to evaluate the effect of these treatments on functional ability include the Harris Hip Score, 12 13 the Short Form-36 (SF-36), [12] [13] [14] [15] [16] [17] [18] and tests of walking speed and pain during walking. 12 18 The multidimensional Harris Hip Score was developed to evaluate outcome in orthopaedic surgery of the hip joint. 12 13 Some data are available on the responsiveness of the Harris Hip Score in evaluating outcome of total hip replacement. Results show higher responsiveness ratios for the Harris Hip Score than generic scales like the SF-36. [12] [13] [14] [15] [16] [17] [18] The SF-36 showed good responsiveness in trials on the effectiveness of various medical interventions such as total hip replacement, pharmacological therapy, and exercise programmes in OA. 14 16 19 20 The question arises as to whether the Harris Hip Score is more responsive than generic measures for hip function in patients with OA of the hip receiving exercise therapy or manual therapy. In this study we aimed at comparing responsiveness of the Harris Hip Score with two subscales of the SF-36, and a test of walking speed and pain during walking in patients with OA of the hip.
METHOD Responsiveness
Responsiveness is defined as the ability to detect clinically relevant changes over time. [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] The ability to detect change can be assessed by comparing change of an external criterion with change of the method of measurement.
In this study experienced (self reported) recovery of complaints (after treatment) was used as an external criterion for the evaluation of responsiveness. 31 This external criterion was used to compare responsiveness of the Harris Hip Score, walking speed, pain during walking, and the SF-36.
Patients
The study was conducted within the framework of a randomised controlled trial on the effects of exercise therapy and manual therapy in OA of the hip in a hospital setting. The results of this study will be reported separately. In the period from September 1999 to December 2001, 109 patients with OA of the hip were randomly assigned to receive either manual therapy or exercise therapy. In both treatment groups patients were treated twice weekly for a period of five weeks-a total of nine treatments. All patients were referred by orthopaedic surgeons or rheumatologists to the physical therapy department of the hospital because of complaints due to OA of the hip.
Patients had primary OA according to the American College of Rheumatology (ACR) criteria for OA of the hip. 32 These criteria were assessed by the referring doctor. Exclusion criteria were (a) symptoms in both hips; (b) age <60 or >85 years; (c) severe complaints of the lower back; (d) severe cardiopulmonary disease; and (e) insufficient knowledge of the Dutch language to complete instructions and forms. The study was approved by the medical ethics committee of the hospital. At baseline, demographic variables, duration of complaints, use of drugs, and previous treatments were recorded. Data of the first 75 patients were selected for secondary analysis of responsiveness.
Measurements
Radiological deterioration of OA was assessed by a radiologist according to a modified Kellgren and Lawrence scale following a standardised procedure. 33 Clinical assessments were performed (at baseline and after treatment) by a physical therapist. At both the baseline and post-treatment assessments, patients completed a patient's global assessment (experienced recovery) and questionnaires on functional ability, hip function, and quality of life. Furthermore, the same observer assessed joint range of motion and walking ability. General improvement experienced by the patient was assessed using a six point Likert scale ranging from "much worse" to "complete recovery".
The Harris Hip Score is a multidimensional observational assessment which contains eight items representing pain, walking function, activities of daily living, and range of motion of the hip joint. 13 Final score ranges from 100 (no disability) to 0 (maximum disability). The index consists of questions about pain and activities of daily living, referring to the previous week, and assessments of hip function (limping) and range of motion.
The SF-36 is a self administered questionnaire containing 36 items. Subscales represent physical functioning, bodily pain, general health, vitality, social functioning, and mental health. Response options include Likert scales and yes-no questions. All items refer to the previous week. 14 19 From the SF-36, the specific subscales "physical functioning" and "bodily pain" were considered clinically relevant for patients with OA of the hip treated with exercise therapy or manual therapy.
Walking ability was assessed using an 80 m walking test with seven turning points. If necessary, patients were allowed to use a walking aid. The test was set out in a corridor of the hospital with a marked distance of 10 m between turning points. Patients were instructed to walk fast but not to run. Time to complete the test was recorded (walking speed).
Finally, participants were asked to score pain experienced in the hip area during the test on a visual analogue scale (VAS). Walking speed and pain during the test were analysed separately.
Statistical analysis
At first, collected data were screened on normal distribution using normality plots, resulting in close to normal distribution of all test data. Next, change scores were computed for each of the evaluated scores by subtracting post-treatment scores (five weeks) from baseline scores. Change scores for walking speed in nine patients who failed to complete the walking test were not included.
Two methods were used to determine responsiveness: by calculating responsiveness ratios and by plotting receiver operating characteristic (ROC) curves. Firstly, responsiveness ratios relate a clinically relevant change to the variability of the change score in stable patients. [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] Secondly, ROC curves synthesise information on the sensitivity and specificity to discriminate between patients reporting clinical improvement, on the one hand, and patients reporting clinical stability on the other. 25 The point closest to the upper left corner of the curve represents the optimal trade off between sensitivity and specificity for detecting clinical improvement. The area under the curve can be interpreted as the probability of the test correctly identifying an improved patient. An area under the curve of 1.0 indicates perfect (100%) discrimination between improved and stable patients. An area under the curve of 0.5 will occur if an instrument does not discriminate between patients. 21 31 34 35 Responsiveness ratios were calculated for the group by dividing the mean score of patients with an improved score by the standard deviation of the change in stable patients 30 . ROC curves were created by plotting the true positive proportion (sensitivity) versus the false positive proportion (1−specificity) of clinically stable patients versus clinically relevant improved patients for multiple cut off points. [21] [22] [23] [24] [25] These statistics were determined for subscales of the SF-36, the Harris Hip Score, pain during the walking test, and walking speed. Data collected at baseline and after treatment (five weeks from baseline) were used. The external criterion (experienced recovery) was scored on a six point Likert scale, ranging from much worse to complete recovery. Patients scoring "much worse" and "worse" were described as having deteriorated (n=13). Patients scoring "no change" were described as clinically stable (n=14). Finally, patients scoring "improved", "much improved", and "complete recovery" were described as having clinically relevant improvement (n=48). Table 1 shows the characteristics of the 75 patients included in this study. Mean age was relatively high (72 years). Most patients (58/75 (77%)) had a Kellgren and Lawrence score of 2 or 3, indicating moderate to severe OA.
RESULTS

Responsiveness ratios
Thirteen patients (17%) were categorised as having clinically deteriorated, 14 patients (19%) as clinically stable, and 48 (64%) as having clinically relevant improvement (table 2). The mean change scores (table 2) in clinically stable patients were close to zero, except for pain and the subscale for physical functioning of the SF-36.
The mean improvement of functional ability varied from 3.9 points on the subscale for physical functioning of the SF-36 and an improvement of 16.8 points in the Harris Hip Score, corresponding to an improvement of 10-33%. The responsiveness ratio of the Harris Hip Score was 1.70. Responsiveness ratios of walking speed (0.45), pain during walking (0.66) and the subscales of the SF-36 bodily pain (0.42) and physical functioning (0.36) were all considerably smaller. Figures 1-3 present the ROC curves, showing the cut off points for the evaluated instruments. Optimal cut off points were determined by observation of the curve coordinates and choosing the optimal trade off between sensitivity and specificity. The area under the curve of the Harris Hip Score was close to 1, implying very good sensitivity and specificity (table 3) . Areas under the curve of all other measures of pain and functional ability were considerably smaller.
ROC curves
DISCUSSION
We compared the responsiveness of clinical outcome measures of hip function in patients with OA of the hip. Our results suggest that the Harris Hip Score is more responsive than the physical functioning subscale of the SF-36 and a test of walking speed. Furthermore, the Harris Hip Score was more responsive than the subscale for bodily pain of the SF-36, and pain during walking. Both the ability to detect change and the ability to discriminate between improved and stable patients was highest for the Harris Hip Score, indicating that the Harris Hip score is a suitable instrument for evaluating treatment.
For the Harris Hip Score an improvement of four units, corresponding with an 8% change from baseline in our patient group, proved to be the optimal cut off point of sensitivity and specificity to detect clinical improvement. This indicates that the Harris Hip Score can detect a small improvement of 8% and higher in groups of patients.
Therefore we conclude that the Harris Hip Score is a suitable measure for evaluating the success of rehabilitation interventions, such as exercise therapy.
The multidimensional Harris Hip Score incorporates dimensions of pain, range of motion, and function. Both manual therapy and exercise therapy focus on these dimensions in patients restricted in hip function by OA. Separate analysis of the subscales of the Harris Hip Score (data not presented) indicated that functional ability as well as range of motion and pain often improved. Of the measures evaluated in this study, the Harris Hip Score combines more dimensions of functional ability than the other measures. Also, the Harris Hip Score is the only measure in this study that combines both observational and self reported items. This might be a possible explanation for the good responsiveness of the Harris Hip Score compared with other studied measures.
Angst et al recently compared responsiveness of the WOMAC (Western Ontario and McMaster Universities OA index) with the SF-36 in patients receiving a rehabilitation (exercise) programme. 16 The authors found that the WOMAC was more responsive than the SF-36. Both the WOMAC and the Harris Hip Scores are disease-specific measures. Like the results of Angst et al, our results also show that disease-specific measures are to be preferred rather than the generic SF-36 in patients with OA of the hip. A possible limitation of the study is the absence of a "gold standard" to determine clinically relevant change in patients with OA of the hip. We chose to use patient experienced recovery as an external criterion to determine clinically relevant change. Use of this method has often been reported for the responsiveness of measures. 31 35 As mentioned earlier, the use of patient experienced recovery as an external criterion to determine clinically relevant change has been criticised mainly because it may be affected by other changes in health status and subjective bias, and may not be reliable. 29 33 However, many authors use this method in the absence of an alternative. 22 31 35 To validate our external criterion we also analysed our data with another external criterion: 20% improvement in the main complaint on a VAS. Similar results were found (data not presented).
Scoring patient's experienced recovery (a patient's global assessment) after treatment is an easy to use tool to evaluate the success of treatment, both in daily practice and in clinical research. 31 35 This might be an argument for using this measure instead of a more complex measure such as the Harris Hip Score. However, patient's experienced recovery may be influenced by subjective bias and other health concerns. 29 33 The Harris Hip Score is an observational assessment, which makes it less sensitive to a patient's subjective bias (such as socially desirable answers) than experienced recovery. Finally, functional disability (that is, decrease of range of movement and hip function) can be more specifically considered with a multidimensional measure. Therefore, in our opinion, the Harris Hip Score rather than a patient's global assessment is to be preferred.
Two features of responsiveness can be distinguishednamely, the ability of a measure to detect clinically relevant change and the ability of a measure to correctly identify a patient who has improved or not improved from a random set of data. 31 35 We used the responsiveness ratio as described by Guyatt, and ROC curves to determine these features of responsiveness. 22 24 25 31 For both responsiveness ratios and ROC curves, calculated values are highly associated with the study design.
21-24 31 34 35 Therefore, calculated values are compared with each other by most authors in order to determine the most responsive measure.
In summary, this study showed that the Harris Hip Score can detect small improvements in hip function. Therefore, we recommend that the Harris Hip Score is used in exercise therapy and other rehabilitation interventions which particularly focus on the improvement of functional ability in patients with OA of the hip. 
